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b &s#, = seh.5j»s -tfae *»■ sow s&5!£g& scf .qiiasisss ••.»sa mm&M S2F# 

s«2i.H2'oi..-srorAr, bjesb 7iBgci si sss i» S3 E b « gdi to oifcg 
mnm .m&&\?r-*mv on g^°j ^otvs&i&giBi.tf&et}. -mm %&: : **t 
g(cvD)m -MmtKn ees semsj g«oi szf ssa»«'-«*tAiaai awi ?x& gar. ssoiiAi, 

2l§ SHHI fiqi£|^ SXlLF .gAFM SSSfe :HftiS:.M:«tllLiiiNild.'4ttSlal-«KtlO(: S5l.g 
ggfcCF. 01 SWLF MXFS= SBOIffl 23 4HHI -S^EIOI 5|g ggg SE3 gPFSJCF. SgSJCVOg 
See, ggf CVD(APCVO), TcfgJ- CVD(LPCVD), 5! gEF20F 017| CVD(PEDVD)7F SO. PECVDg^ APCVOgOl 
LF LPCVDgOi blsB SCF WS:3fi5 SEOBAtE ^AIS 4= 2iQ= OISOI SO. .3 0l£= PECVD7F 

frgg ?h ai?ih dim. xi^ai7i= a bai. s whjiakhib si#«¥.:3!0i'.jdfcj&,^e. a&in. wmTqg s 
wsri ■ rtta^n»-8£ ms^ »a. e& seeds asspi aisoip. oioii uef ew-wb; 
"org.goi .«Ers -gag .s #agg ^^wi s^sf^'moa sit? agon sttfiEg &*! 
Bggoi se - 713301 sfg g*»F£ a PEevDg Aimi* ^ so : 

B>EjB 7|g2J 2£7KO|¥CH20B ttEF> SBOIIBLF BESI 7ISSSj ; tIS iTJ s 3 .1E 

7F as:. □ ..soroa. so. sis gE7F wmm §7fsoi hfef; as *af a jesi mag gEig a 
27is{os gsAjppi *i»b wsa; arava #aa aom- mawsj ^s ^eiii so : . 01201 a 

'-g'Olg'g ^l Ui 3L£S"Sg.-g2|H= a g®b|(gap -aspect ratloM g7FAiaQ:: : &2\&.0iW 

s Ahgs.ioi oiEjer ca.-ss ,gsaj§ as am «2Ai7i= ^ ^Bvva^ ioia^cM, ore °m. gs.gg 
e= a #s gsswi Sow sf= MoiE(void) a ga^di ^ so 

s«b, □ fc^Mutto-Jte' at s^aipis afois ass i tEiioK a*Fg 7i& §sfa(HDP-cvo)s 
Aream sid. . mPrCVKHiAis mEmn. s*r -.gam ^iheiu ggg M7Fir ^..sisql 4fcs &7isr 
n wsj lis. cvdbmmp- ^ti- §*r gg gsr a saoi.Egoi as : ^ aois * aa. 

S«Sjoj HDP S=T SSM-AJfe 5l*.S).7l& v SSfS -OjgS>CB>-: 01 M-'-XmS\&:£E.-.?fe£ S&M 0HSJ2I- 
gSTg MAIOfl eSSPI $|5B ^rfc, 4'^. S 0|S£ §2| Hllf« 7liS EfSSUl SlCh. HDP SgpflAI 

e/etsaLHsi aona 7ibjhi bf btoioiie •••epffia, Voam .7&£ Mtim. psi, ok=ss. 7i 

5.KU RF UH3l0i^7F SJ7IEIS SBEOI- «B|S 0|gs|E|0| ?JIO|E| 13^23 71-^*0. il'S OJOfl IQ- 

oissoi iswi ftairni ^iaEiaaEK 01 g-ai- z&w mmo\ mom ss^wi gaiaii aai 

SAICHI SllOlffl 2901 ifflElll MSSD. . 01201 f=f ii: SM. Si «EHS S5l*t= U BS 

01 EIDI, fDEIAI fiD SSHIM ae iSs «?3AI^ 4^ SJTil aa. 

S^S S&X-II7K 3 S=l£te £j« fii S! 6^2: S-^= M^2| WS^g StitFin 

Si3D1> 01 *S^2j E|g„37|g ?>&EI. -S«.S|'S! EH. IBSS H^SSI .3^ *3¥ O)£fl0IM 

Etmm astiii oie ?r i Drag disisi ^•*,-?r€-.aiit-' , gn : ~«asipi'ja&:2!0i »^ 

SIOICF; 3*AIS>» 2gE OiaidlSI. S4 :'.*'S«ft« S oH_F2| SOfl 24= g^: ^S¥.= !^7| HUE CH 
aiOIS) 3^ f§^.i.fiO :4^SI Q »,4s 2iCF. 21St? ^S^7F HgE 019101°! 3^ sg-§?j 
4^ 2S5jfiQ Q #.37|S| 29S|# 3?, a S2«|#0| (IB, USE CHBOOI 

21 aiia^ □ «s^'2f uiinsj q g sg« afoichis Mdi7t s^fs s7isfs b»7K-« 

S£!EF. E IS. *J-3LSB , JIBE. O|£B0l(12)£J =^ sg¥(15, 17)^ USE 0IEfl0l(12)2| SOil 9\M 
tVE mm Q.E g*. lS!?( 1 9>£y '&H SBSjfiCF Q SFS ^« . igsjs fSfeD, Saa#(21)0| 3. 
^ ^S¥(I5, 17, 19), ^OB ■'■'S'*rg UB, □ 5F# ^S.^(15, 17)M SSQI §2t? -^SJII s§2| =JJ| 
(23)£F □ g : «SSe SfeCfl gfltf SBfll BSSI ^1(25) AFOIOflS E^F(27)7F 
:^SaCF; 01 3?:K27fe «g¥ dtW. S*fl! SSiflfeS Sesl5F= 21S ^ES. CHS3B B=CF. 
SfltJ- E*F ^Olg Sl^sFSIOI ' B*EM SIIOIIHOII 3,§2| SiK°i-gBgi *^AI?IS. 

sfl#s §*rAi?i£ seoicF. 

S.SrSSI ^?IS .S^ #3¥g2i2|: E»*F feOFlfg aiSFSfe, BESII ?80|Q| .^011 SSFs SS» SS 

g.garsfe ©eg assF= m siCF. 

g aasi .eo« ^sjs sfloiiB BMHumn s ^. ooi saiw g-s <a«si.,s^!S! gs?sg sissf 

fe, SSa g§°l J2^E. gEF30F £F*^ 71^ =».S|. 0|g^ 01l*g bFSFSS SIESB ?JIOIIH^CHI 

s ssai gss s*f5F= ©Btfn 2|sb gsasia; s*r s ^aiEig gEi*>oii Jizmt saww .ss 

SI S«2| ^g¥2J SiJs ^#0B. 7l2t? Oli+tF^EI= SS*flS$l: g*F Egg JH^SFSD. S # 
SOflAI THBtJ- HDP ESS S g*r(cbnf ormal cap deposition) S tFM 71711*! 3DF(CMP) g& 

if oi«hi siioiih axfloii ga. a:^2i...a3isis! g&sg jflgSFs. ss!^ a5i ..^])Bi Mi*sF;= .m af 
gao. 9*1. si±sl iri*i s goi Shi 'g**-g.s ; ^2i hefoiei7f ssao. ; n cfboii, g^ 



a*} ©*rgei bi,. am iiHEis .4=g2i ztE a ssoB-Ai. a^?Ei= saa §eoii 7i&5Foi ggacF. 
a CFstHi, asflsts ga.«g : «y gsjsj, '^«i7F esaEg, ggs 5ii^a big af§sfoi ^ 

§a SF ^MKHIAI S*rg SAIAI7IS a^2S HDP^CYDgJg AFgSFOI ^S^(HI S^raCF. 
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E IS §EH 'PltfOi.-BWB,. S^.Wti.^M rr&fl sS # HDP^gVd : giltf. Lj-EftH : E^EGI 

E 2£ SEH. ^ISQll 5X19, *»4*2| 3* HH£! £01 013 ' y»£l SSS MSS : HflMiWCffsfc Sfe LiEF 

.£ ma 21 sassy., 3 zjzrs ^renMttM .s*ra$i bis stasia M:£&ftrii 
saa §at wt»-a* leha soiq. 

£ 5~ SSa#PI 3 SIM ;§*t£IO| ^ UH^SJ S3E3AL g WSWi A»SI& ffleH3|E»S|, 

E 6a. m E 6b= ^ttiEi^moll CHtf S^Ts2| HI* gEiSHAi *0iak-HEF-S*r'^Dla2| Sfl* 
UEftS 32HS01B. 

E £ BTS2I gai A|>g^CH :#^£|' 3.^ UHa £KH| : £a*il SS*-HD^^ 
3E0IQ. 

&AfQi 

e 2m sssra, as^a hdp-cvd s^r- -33-HH5 seh 7i#<ni sns.'uisi- soi, Gias^asv ^ 
^s(siU) -«2i ssaLssor oiatfg^ ma -.**isdv -e 2# a3V:Ssa;ms(22)M. 10: 

'owsrss s#tg #010. eaieigh ::a=.:uia:"aDr4 ir :«a»'"«wa)2|- #(A^)s:g^HHa.(i4ri6; 

UOIIAl Q «HE7t IffiSOICJ. 

E 31 BatfB, 5ICH £HE19 i£** SISfrM ^iHEiS 3EEMHJ CH& iifflSS: 7f£2| SAPWDI JSiCfi 

3 .mt i'niEia^s as h^eh;; Afsgs ^sa hdp-cvd garofl .sf&H- ggao: . . eh m± 

gOflAI, 5ICH ^ItiEIU ^ii UEH-H^ -BARS 45E LHXI 60E2J % B«M' SiQ. 3^ HHfla aMDIAl 
2J HAWOI **2|. 2S0I7IU 30il .3»3| tMSOi:, g^? HHa2J, 3UtHIA|2J ^HElSfiM HH 
£2J ^Qll AiBJ ,.±fflEfS*SC|- »aQ.,. 0I2THI 2JMI :«S E 20fl,EAI*t HffiF SOI ^tT^ 
aS'Sffi E 3EH-=(30)(W'fe; ^EtjEIH gARf(32)aKS^S £3 ^#*| i 

BEta«-(-34)3i2j mm nm±£ 3as saq. s i^gsi ssfc*} #aiwim«i^.e 30a EAitMdha & 

OL SCH, ^BE1S 4#2J ZfE7h:60EVO|EF.. SCH ^fflEIH, 4;#(HI CHS> ^rltlEi^ :H*l'(36)fe 45E;;LH 
XI 70E ej .222 EAI£ICH SiLh EKfAj, sICH ^fflEIg i^l ^ES 60E?h S : STStKgAlOO 

EI-AI E .2P &5§f3, BHfl(14)S 37Ha .#(A, B; G>SS . OI'MtS iS*JS ,«&a % 5S{24)M ,2BB 
SOI 2iEK 01 £h Df^WS, HHiH(1€)g-*(Ai B/ C)SS 01^013 SZJt! S3a ^S(26)(HJ SJ 

a sa-a ^5C2B)2j h^i^ c+eii.#(ArH)£s arrow -sio, swsmamiSi ^^tsa. 
a#(A^j)s g.^ HH^e Awia am e*> ^^ hh^(i4> i6, rs>^j .^on #^24, 
.26; 28)m a^ef -s*rsrh e 2g#Ei w ^ as--HBf=:3ioi» q a^ aa^s ^s ^vmvS 
(i'8).s 3 g^ wa* -firasi ^2(.28)s ■saw S7i B:-»s-'ffla*t,iSa'i»a>. «tt s 

01, #(D)OI E5S tm. ^£(24, 26)& 0| Oj S^. «H^(14, 1 6) . ^011 ^ 5l S3 ; : # 

(D)2| °aa ii§ .g^ HH^! (14, 16)21 S 3 AfOlg #^AI^ ;^0|QK 3©739J'> ¥(0)^. 
SKM HH^ (18) fe^WI «01 ?5(28)1 S«fe!CK .OE^EI ^ ^ a.=v:HHF.- BOI* S3'a 

#gO| E5§tW CCfEK ^5(24 , 26)2J &&2\ ^(28)^ ^ .AFOIQll # 

feoi -«oi; ^ wi».-«aHr«Q. 

E 5M S^F3, S SS2J g-gSJ "34»l| ' 97|fe e>E3 ^ SOOIIH £3 : BS2J g^ §S^2| 
Ef£hOIE1 AilMg B f 85te' : .2lG|-Di .g*s? '.BHa ; JB1)g ^(w)(68) S ' *OI(h).(69.)B '■ »SGl. ^ k 

S ^i(63)S HHa(6!>2| $1011 SSa -HSMi ^«I(t)(65). S ^fflEJS ^SZf 

(o)I70)"ft" SifeD-". 

e 4S sswa, ^iHEisfioii cHtt s*r««:«s«fe ^chi Heoi:H= ; a2isi,«.^:-i^iEiSiM;:iii 

asj ^. 3LWA1£J SU g§&(x)(56, 57, 58)0| SiEK 313; 'HSgGI 5 <® : .^IHEIliaqS 

CH^> g^TsHJ Ufe AFSS ^§ HDP-CVD g*l 21 SfEfaiEiOil ECI-EK eERITtl ^ .2iOIEh Olg EEfDIECT 
SB SSEIS, 3 EhM.;.EW0i!A1~ EfEmiEi A1|E(HI .^l^hOI ..g*f« S ^fflEiUs, AH3IEJ : 
TUatO.. E 4CHIA1 > . HHa(4l)g ^J)(l(t)(42) S ^E(0 )S ^ %2E(48)(HI SJ*H; fiGB /StD. 

HH a (41)^21 ?S(48j»-*S'ftl= aa""M : .2|-:-iaHE|-Bii(HI CH&VSiW.^-HIS".-SLI S&OI S(zero) 

g [iH2j .^niEia.ewi chsj §*r#si. hioiek au s a 5*.(56)oi savOisfe =?sc48)2i ?f#oi 
g^ bHa(4i)2j sua ssti .awisssa sieich [usdiek s .gsg ;sMf 
fe'AionwiAi, su ssol s^ 1 tm 2i ^fflEig#oii i\m £nm?\ hi- 3;2:giek 0121- uiaSFKi una 
(43) .son g*ra -7i» Mi'on 2j^n g^a a-.2fa.qis-.(ss>£.'dj* mm ;4.:52|. his soi q ss, 

ElUgOJ CHSJ S*T*2|. HIS B*TBCf.." ^fflEiSSM "Pfc -«'«tttS|' HW 4;5 .g-.W;. £^ ^^(49) 
•a'SWS g^ HHd(43)^¥Ei Hffi?£S HQiWII EICH 3U ^E|(x)(57)^i :-SPI ;3LH 

7iEi(x)(57)S an f .-^zi« .^2X49)S oi fi^?afe s.aa*2i ; sw44•)?^ ipia:(4^,^ ■ 
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« S*tp2| .m\- .3 W°\ OB Wtiffl. 43)SD El i -£fl(46)ff- CUEFAi, 

s# nH-fi ..s*w *«s-saa esa 23s ?sor sioiAi ?fe£^Ji^ wrs mag. ?isiiai 
=> au «,§(x)oi sis* ^hieibsoi ««• s*r*si. .ui ^sske- 201 aiek-mcfe arS' 

4;' SIQ. 



sun; 33 nHd(4i)2i .^^ sssj Mumo\ ±m&wn?\sw mmtm sthi 




sin© : 

1 m Afg&fS, l - 2 x + w. £ t - sin ©'(»; ♦ 2 x)S ;: DAI w £:SO. HEM, g 
BS2| SSth gAIWIWIAL ^JJII^ -{g^ UH£2J §°JS & > [5U SSfg^j HH£!°1 z*^3 

MAdSI 7iE|(x)] x2) > x tSICH ±aE1g UEHJIc ©21 M2!2t)Gl SCK. g&SjSJ 

lany ' 

e=- B0£7> OHJOj, 2 2J &31I7I- a°HS, 2 7} SE* . 10- 

EhAI. Sf ^)B= WfiSI 1/2 + (1L1 =1 x2j] x(S|CH ^IHEIll 4>gg U£R.H= 2f 

s ©2j psM2t)»s gas aoi aa. 

Sc. Lhx ^1 — Si giq/q.. r ■ 

— I 4 

au -as(x)Wi' asspi aileiss na* es^kao. ssw-a?, ^aaiiaoii oi 
«■ 5"*»2i hi^ au ss;oi gg uea ukd/s^k at*. ^BjB. : a^ ^mssaoi chb §*re.2j ai 
^ °i ass oirsj di(D/s)a ae. s*r ^wi^ 3^ ^s¥°j *oi(h)2h ^ ass 

7h§BPK #7JB D/SCHI CHB A'* .'^H^aaBa?^ ' 
/ sw - 01 -SO. 

^oi(h) x[.i / (au «soi s.a oh^ isaHB-aoi-attf- §^r»?j bi - 1 n - h / casj 

a§S D|2j^niEiB.»0| CHB S^gSJ H| - DJSAI S2IS ^ 2}D. ^, 



£ 5g g-i^e, -S-SI-BVOg 2?HS ^S~ _AI^ E^h.^O|( local step height) (66) a.vaa.EW 




llo^Jft nL S^Frr§? l1 M 0 ( L "sz* m&si i&i swqi as saw 

9 SOI §§ □ KOraWI XI « E^K ^OIS Q "SS &^ SOI (6?)= 5|S :«H 
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£ (61)g: .SH 2i=. #Z{« ?2(63)2J fe'eSf g HH2(62)g gS SIS. #2!* ?2(64)2| A* 
0|°J 7WI0IO-.. S» .EW £0|(67)£ Q Sfe HH2(61)°1 ^5(63)7K .JD3WI IB 7h 

§ Sia. □ "SS SSHSgOl ¥7JE|I2 Q g HH£!(62)2J ^£(64)71- a§ . Q TiStHI COO-, 2! 

M EWM0I (67)71- g#C!Ct. 

E 6a 3 £ .6bg . gSSitS . #2J*! 3224 HDP g=T ^IJIISkEW. ^0^°J. S31IS Z3ffl =S UERH21D. 
£ 6a0flAI, ±QIE1D#0fl CH^ §*f!2| bl= '.401 ELK 3EH =(71 )= A|2T EW £0|g LW\h 20jjl. □ 
EH5(81)^ .Sxf B*K £011 UEW 20ICK OIS^EI ^ HI2* 1*01/ SSSI SSSj. ^fllf pg 




5E . SM. < Bft *QI (72)71 S7>?EL A|Sfg|-= X|5J£ i?JJ|| Alg (92)01 0.4 >in°! 2i LhEftfCK 
(LEhAJi ^BEIUgOll tm g«rg2| bl7KSCK SfAIEI 3^ HH£g- ifflEiDI^g£S^A|: S£0| 
B 4?E «l«2| SIS! 5W?l i|±S SEK 

£ . ?g S-SqIS, S.S s| a^t-t A'POil 7liSK)l l.gEISISS?; asj s| J=j»g ^S&fe Ql g , 



KsJ- 7l7|g AfgetO) 5f: <=)jfli =§*ChV 0|§5|'£S=/ #=13 SSSil#21 ^W7P23S ,Sf ? 
))U2Hf£ 25SDJ. CHSSS/J.. 1§S ^JJII^ OHM S3; ±20?*2J ftts S**g 3fe 7\ 

S 70il £AIS H(2k W0|, SSSI#2| SISl s'. 5W7> ggSLIS; 33 HHS(il5, 117) ; #2] SSils 
(121)2J ^01^ Q S mfl(119) #2J °Sai#(123)2J £01 AH3|0)i EJ*T £01 (125)71 7f°l gjTIU a®) 

gtch ew £oig.siiSf«t-°s^, $jioiffl2i .s&2* achgoiswi ste do ssoi sa. .g 
9s2) s=r gs ^-sis. ssoi ssxhshj smm qswi. sw.7pnai goK EWg ^ais* 

0) ?J|Olffl§ SeSA|£!Gh. S3 ill lis g.SSOfl .7I*IS OKI- SOI ESjj223»l ; , E!:» £0I7K 
E|0tS^rS1£ CMP EWIgg ^tSSfe 2101 SD gOISKHTEIDL fE*H 3<5 HHS ^2J iflli 

■sLtm m&$m 4 sin elv. 



S^sf 1 

^ehs. £=jjn2! sain sis ^s^sai, 

wste siioiffl as ^ej a@2j =^ «g>g°i m-eiaiEi AiMg.ggsfe 9?il 

^71 SIIOIIHOil EHtf HFEftjlEi AHMOij 7I-S&KM S(4fS«. 71^ S^SjU iiHElgg AH3|2| Hlg Mtf 
fe k 7! Tfl-ila Ulbfl ?\MM ei ^iilg SBSi= S! 

#71 «S.^g #H £71 SS'S S:=To1£ efllSAI, #71 Big AhgSIOI igsrg s 

m%£.£ t[= s=f g^. 

Biwir SioiAi. 4 v 7i m& eehdiei «im= #71 sssj. =^ tssiHi ai ^. sii -m» a a-t. 
self stitfe 3ja s=r m. 

«|.1tHH SiOIA). #71 §# EhEfOIEI AIIMfe #71 *9^g S 8fU2| #E» 3L-|0JA|£J #71 SSfll 

gssi au ^«g ..asms asjiS^sffi: 

«I3*KHJ SiCHA), #71 3U %J)B^ (#71 fi#^g^ £0|): x[1 / (5LJ #5Q| : SS UH2J ..-di 
iHEIKgCHI CHtl S*fg3| HI - 1)J - [l / (gsTS = W |OflAf£J ifflEIKSOII CH^- S*rg2J U| - \))9i 
S?ll7rS{fe 22! Ssr 

B4^(HI 2101 At, #?| SSS: S| [#71 5li ^ + (#71 3U x.2)]2J.a x(3CH iiifflElil 

4=g°1 'AEI.aW &«71 gi£ 22! S*T g^S. 

^114^011 2101A1, #71 gSS S| ¥)M£ ,(#7I Sli -^2J 1/2 + #71 ^))il)2J ^ x (SIH .ifflEID 
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H1SJJHLS10IAL &7\ MS'= 491 g.§S 5} £=j]||°| 20 X g^lLHM 21= ^112 B«*4S 

mUHI SiCHAJ > §24- a /+SH(confprmal cap p<ide)f B?flv I' 

mi- pm^ ^omm :oim^ w\ &em worn s&§ mtm^iz *mm a 3^1= f sr :&a. 
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